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PS1 - Simple Span Prestressed | Beam Example (BrR 6.7.1)

1. From the Bridge Explorer create a new bridge and enter the following description data:

a. Bridge ID — Enter Bridge number (usually 5 digits). For bridges with only 3 or 4 digits, enter space(s) then
enter the bridge number, e.g., 123, 1234

b. NBI Structure ID — Same as Bridge ID

c. Bridge Completely Define — Check this box to indicate whether or not the bridge superstructure
(members and spans) is completely defined in this BrR file.

d. Name — Enter the three digit bridge type. (see Bridge LRFD Design Manual, Appendix 2-A). If there is
more than one type in the bridge, enter the type of the main span (or lowest rated ?) and add suffix, m
(for multiple).

e. Year Built — Year of construction

f. Description — select those that apply from list below, add others if needed

e This Bridge was copied from its’ twin, Br xxxxx
e Twin to Br xxxxx
e Number of spans

Other bridge types if multiple types in one bridge

Note if different ratings apply to each side of bridge or direction of traffic or if bridge has one
way traffic

Flare or curve, note if present

Skew angle

Describe dead load distribution: Sidewalks, medians, rails, etc.

Describe in detail if for any reason the computer model deviates from the plan

Does / does not have end blocks, (For prestressed beam bridges)

Replaces Bridge xxxx
e Initials of person rating and date completed

g. Location — City or Township name

h. Length — XXXX feet

i. Facility Carried — Facility carried over the bridge. Use the highway abbreviation without periods. If the
bridge carries one way traffic, add this as a suffix. Examples: 194, | 35 SB, US 12, US 2 WB, MN 36, CSAH
44, CR 88. If no highway number exists, use the street name/number, etc.

j.  Route number - Often the same as Facility carried. If a minor road crosses over a major highway, enter
the major highway number. May be a second highway no. over/under. Omit Prefixes ( I, US, MN, CSAH,
etc.)

k. Feature intersected - Highway, river, stream or feature under the bridge.

|.  Mile post — Leave blank

m. Units — English preferred
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@ 76015 (===

76015 7E015 [ Template Superstructures

e gl Blesige 10 Bridge Completely Defined  [7] Culverts
Description | Description [cont'd) I Alternatives I Global Reference Paoint I T raffic: I Custom Agency Fields|
ES 5 “Year Built 204
Description:  1-span 36M PCE, no skew, 38" roadway, 2-Concrete Bamer -
Integral abutments
Y6 372014
sl Cazhel Township Length: 8430 ft
Facility Carried [7]: TH 23 Route Mumber: e
Feat, Intersected [E]; Ditch tdi. Post;
Diafault Units; | US Customary -
AASHT OV are Assaciation... BiR Bl Erbd [ oK ] [ Apply ] ’ Cancel

2. Enter the following description (cont’d)...
a. District — Select from pull-down menu

b. County — Select from pull-down menu
¢. Owner —Select from pull-down menu
d. Maintainer — Select from pull-down menu (usually the same as owner)
e. Administrative Area — Select from pull down menu
f.  NHS Indicator — Leave blank
g. Functional Class — Leave blank
M 76015 [e@][=]
R . TBO15  TRO1A |:| Template Superstructures
Bridge |D: MBI Structure ID (3] Bridge Completely Defined [ Culverts
Description | Description [cont'd) |Alternati\res | Global Reference Paint | Traffic I Custom Agency Fields|
District [2]; [D4 - Detrait Lakes v]
County: [SWiﬂ ']
Dwirer (22); [State Highway Agency v]
Maintainer: [State Highway Agency ']
admin, frea: [Being Rated by G v]
NHS Indicataor: [ ']
Functional Clazs: [ v]
AASHTOW are Associatior.... EiR B Erbd [ oK ] ’ p ] ’ Cancel ]
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3. Enter the following Traffic information:
a. Recent ADTT - Enter the current truck traffic volume. This is called HCADT on the MnDOT Structure
Inventory Report. If the HCADT is blank on the Inventory Report, use 12 % of the ADT.

o

M 76015 EIEES

) 78015 7015 [] Template Superstructures
EBridge |D: MEI Structure (D [8]: Bridgs Completely Defined [ Culverts

Dezcnphion | Descrption [cont'd] I Alternatives I Global Reference F'ointl Traffic | Cuztom dgency Fields|

Truck PCT: 4
&0T:
Directional PCT: %

FRecent ADTT: 165

Dezign ADTT:
Est. annual braffic .
growth rate: %
Fatigue impo;tance. [Main Arterial, Interstate, Other -
achor:
[ Importance factor overide
| AasHTOWaredssocigtion.. | [7]Bm  [7]BD [ |BiM [ ok ) aeek [ Cancel

Close the window by clicking OK. This saves the data to memory and closes the window.

4. To enter the materials to be used by members of the bridge, click on the to expand the tree for Materials.
The tree with the expanded Materials branch is shown below:

= [ Materials

.. [[] Structural Steel

..... (L1 Concrete

..... [_1 Reinforcing Steel

..... [_] Prestress Strand

. (L0 Prestress Bar

..... (L3 Timber

b 27 Soil

- [ Beam Shapes

- [ Appurtenances

....... ((1 Diaphragm Definitions

....... (L1 Lateral Bracing Definitions

------- j Impact / Dynamic Load Allowance
------- HFF | RFD Multiple Presence Factors

a. To add a new concrete material for the beam, click on Concrete in the tree and select File/New from the
menu (or double click on Concrete). The window shown below will open.
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M Bridge Materials - Concrete

Marme: Dezcription:
Compressive strength at 28 days (f'c) = ksi
Initial compressive strength [Fzi] = ksi

Coefficient of thermal expansion = 0.0000060000 4 4¢

Dengity [for dead loads) = ke

Dengity (for modulus of elasticity] = ko
Std Modulus of elasticity [Ec] = ks
LRFD Modulus of elasticity [Ec] = ke
St [ritial moduluz of elasticity = e
LRFD Initial modulus of elasticity = bl

Poizson's ratio = 0,200

h odulus of rupture = ksi

Shear factor = 1.000

[Cop_l,l To Librar_l,l...] ’ Copy from Library... ] [ QK ] [ Apply ] [ Cancel ]

b. Add the concrete material “PS 9.0 ksi” by copying the closest concrete material properties from the
Library and modifying the values to match the concrete properties of the beam. See window below.

™ Library Data: Materials - Concrete El@
Name Description Library | Units fic fici alpha DeDnl.;'rty gﬁ:ﬁ: o I'ﬂnu;du I MDIE'TJ’TI?S 7 PDE;?;.S o
PS 8.2 ksi fei=7.2 ksi Agency [US Cus| 8.200| 7.200(0.0000 0.155 0.145 4522 41 4522 41 0.200
PS 8.3 ksi fiei=7.3 ksi Agency [US Cus| 8.300| 7.300(0.0000 0.155 0.145 4544 43| 454443 0.200
PS 8.4 ksi fioi=7.4 ksi Agency [US Cus| 8.400| 7.400(0.0000 0.155 0.145 4666.32| 4666.32 0.200
PS 8.5 ksi fici= 7.5 ksi Agency |US Cus| 8.500| 7.500|0.0000| 0.155 0.145 4608.08| 4683.08 0.200
PS 8.6 ksi fici = 7.6 ksi Agency |US Cus| 8.600| 7.600|0.0000| 0.155 0.145 4709.71| 470871 0.200
PS 8.7 ksi fici= 7.7 ksi Agency [US Cus| 8.700| 7.700|0.0000| 0.155 0.145 47321 4T3 0.200
PS 8.8 ksi fici=T7.8 ksi Agency [US Cus| 8.800| 7.800(0.0000 0.155 0.145 4752.60| 475260 0.200
PS 8.9 ksi fci=7.9 ksi Agency [US Cus| £.800 | 7.800(0.0000 0.155 0.145 4773.86| 4773.86 0.200 T
fci = 8.0 ksi 4795.00  4795.00 E
Std 3.0 ksi Pre 1960 Agency [US Cus 3.000 0.0000 0.150 0.145 3320.56| 3320.56 0.200 m
|
[ Ok ] [ Apply ] [ Cancel ]

Note: AASHTOWare BrR only computes modulus of elasticity using AASHTO LRFD Equation 5.4.2.4-1. For f'c > 6ksi,
MnDOT uses ACI 363 equation.

MnDOT Design Policy Item:

For pretensioned beams (M, MN, MW, and RB) fabricated with highstrength concrete (greater than 6.0 ksi),
compute the modulus of elasticity with the ACI 363 equation below:

E. = 1265 * /f’c + 1000 (where f'. and E. are in ksi)

For all other pretensioned and post-tensioned elements, compute the modulus of elasticity using AASHTO
LRFD Equation 5.4.2.4-1, with K; = 1 and w, = 0.150 kcf.

E.=33,000* K, w5« /f',
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c. Enter appropriate name and description and modify the concrete section property values. See window

below:
o Bridge Materials - Concrete '?V‘VTB—‘,H'_ZZ—\
Name: | PS S.0ksi Description{ f'ci=7.5ksi
Compressive strength at 28 days (f'c) =| 9.000 kst
Indtial compressive strength [fci) =| 7.500 5
Coefficient of thermal expansion = 0.00000680000 ¢ ¢
Density {for dead loads) = 0.155 kef
Density (for modulus of elasticity) = 0.145 kef
S Mol de i Since fc > bksi, these
RFO M icit = 479500 : !
Shiioon e AR i <:| values were modified per
LRFD Iritial moduus of elasticity =| 4465.35 si
Poisson's ratio = 0.200
Composition of concrete = W]
Modulus of rupture = 0.720 Ksi
Shear factor= 1.000
|Copy ToLibiay...| [ CopyfomLibrary.. | [ 0K || Appk || Cancel |

Click OK to save the data to memory and close the window.

d. Add a concrete material for the deck, reinforcement material and prestress strand using the same
techniques by copying from the library. Verify values for accuracy. The windows will look like shown

below:
-
™ EBridge Materials - Concrete EI@
Mame: Class C[US] Description:  Class C cement concrete
Compressive strength at 28 daps (f'c) = 4.000 ks
Initial compressive strength [f'ci] = ksi

Coefficient of thermal expangion =  0.0000080000 4 F

Density (for dead loads) = 0.150 ko

Diensity (for modulus of elasticity] = 0.149 kf
Std Modulus of elasticity (Ec) = 3644.15 ksi
LRFD Modulus of elasticity [Ec] = 3644.15 ksi
Std Initial modulus of elasticity = ks
LRFD Initial modulus of elasticity = el

Paizson's ratio = 0.200

Moduluz of rupture = 0.480 il
Shear factor = 1.000

’Eop_l,l Tao Library...] [ Copy from Libram. .. ] [ Ok ] [ Lpply ] ’ Cancel ]
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Fin} Bridge Materials - Reinforcing Steel | = || [=] || E3 |
Mame: Grade BO Description: B0 ksi reinfarcing steel
I aterial Properties
Specified vield strength [Fy] = B0.000 ks
todulus of elasticity (E5) = 23000.00 ki
{ébimade s = 30.000 ki
Type
() Plair
Select Epoxy type
—TavarEed reinforcing steel
(71 Other
Copy To Librane... ] [ Copy from Librany... ] [ k., J [ Apply ] [ Cancel ]
M Bridge Materials - PS Strand IERERIEE

Mame: 06" [Pw-270) LR

Description;  Low relaxation 0.600"Seven Wire/fpu = 270

Strand diameter = 06000

i
Strand area = 0.217 L
atrand type = [Lu:uw Relaxation -
Lltirnate tensile strength [Fu] = 270,000 ksi
ield strength [Fy] = 243.000 ks
Modulus of elasticity [E] = 28500.00 ksi
Transfer length [Std] = 30.0000 in
Transfer length [LRFD) = 35.0000 in
Unit load per length = 0.740 b/t

[T] Eposy coated

OF.

Apply

I

Copy To Librany... ] [ Copy from Library.. . ] [ ] [ Cancel

5. To enter a prestress beam shape to be used in this bridge, expand the tree labeled Beam Shapes as shown
below:
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Bridge Workspace - 76015 EI@

..... ([ Materials
- [ Beam Shapes
= [0 Prestress Beam Shapes

------- |:| Box Beams
|- (11Beams
....... [ Tee Beamns
....... [ UBeams
[ [ Steel Beam Shapes
- [ Timber Bearn Shapes =

M- [0 Appurtenances

------- ([ Diaphragm Definitions

------- ([ Lateral Bracing Definitions

------- j Impact / Dynamic Load Allowance
------- HFF | RFD Multiple Presence Factors
- [ Factors

------- (L1 LRFD Substructure Design Settings
------- EC Environmental Conditions

....... OF  Design Parameters B

....... ([ CULVERT DEFINITIOMS
= [ BRIDGE ALTERMATIVES

a. Click on | Beams in the tree and select File/New from the menu (or double click on | Beams in the tree).
The window shown below will open.

-

M PS1Beam == ]=]
Marme: T|:||? Flange Type
() Marrow
Dezcription: @ wide
Dimenzion: | Properties | Mild Steel | Strand Grid

la in N

e il
. [T Deck,
it
in [T] Rradius Fillat

[ Copy To Librarny... l [ Copy from Libran,... ]

0k ][ Apply ” Cancel ]

b. Select the Top Flange Type as “Wide” and click on the copy from Library button. Select 36M and click
OK.
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D Library Data: P51Beam Shapes = = |E3]
. ; . Top Flange| Top Flange| Bottom Flange| Bottom Flange| Top Haunch| Bottom Haunch| Top Haunch 2| Top Haunch 2] [ =«
Az Description| Library| Units [Depth| 7 roce ] width | Thickness VWidth Height Height Height Width  |ing
22R8 22" Rectan |Agenc [US Cu| 2200  6.0000| 26.0000 6.0000 26.0000 0.0000 0.0000 0.0000 0.0000| F
27N 27" PREST |Agenc [US Cu| 2700  &.0000| 30.0000 7.5000 26,0000 1.5000 3.5000 2.0000 20000 FE
30.0000
45N 45" PREST |Agenc [US Cu|45.00|  6.0000| 30.0000 7.5000 26.0000 1.5000 3.5000 2.0000 20000 F—
5an 54" PREST |Agenc |US Cu| 5400  6.0000| 30.0000 7.5000 26,0000 1.5000 3.5000 2.0000 2.0000| F
63N 63" PREST |Agenc [US Cu|82.00|  6.0000| 30.0000 7.5000 26.0000 1.5000 3.5000 2.0000 2.0000| F
72N 72" PREST |Agenc [US Cu|72.00|  6.0000| 30.0000 7.5000 26,0000 1.5000 3.5000 2.0000 2.0000| F
Bl 21" PREST |Agenc [US Cul21.00|  £.0000| 30.0000 7.5000 26.0000 1.5000 3.5000 2,0000 2.0000| F
BNV 201_82" PC|Agenc [US Cul8200|  3.5000| 48.0000 5.5000 39.0000 5.1875 7.6250 F
GENI 201_96" PC|Agenc [US Cu|96.00|  3.5000| <48.0000 5.5000 39.0000 51875 76250 F e
4| [T | 3
[ (] 4 ] ’ Apply ] l Cancel
c. The beam properties are copied to the | Beam window as shown below.
= 7
M P51Beam [= = ]=]
Name:  36M Top Flange Type
I arrow
Description; 36" FRESTRESSED CONCRETE BEAM @ ‘wide
Dimensions | Properties | Mild Steel | Strand Grid
| 30,0000 4, |
I 1
) [ Deck
1]
if Fadiuz Fillet
2.0000 O
E.0000 JE0000 .,
26.0000
[ Copy To Library... ] [ Copy from Library. .. ] [ QK J [ Apply ] [ Cancel
d. Click OK to save the data to memory and close the window
6. To enter the appurtenances to be used within the bridge, expand the tree branch labeled Appurtenances. To

define a parapet double click on Parapet in the tree and input the parapet dimensions or click on “Copy from

Library” as shown below. Modify values to match dimensions and Total load. Concrete total load is calculated

from dimensions given in the diagram below and parapet unit load (concrete unit weight). User may add or

subtract (enter negative value) load from Total load in Additional Load box. Click OK to save the data to memory

and close the window.
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#D% Eridge Appurtenances - Parapet E\@

Mame:  TvPe F (18] without overlay

Description:  Width = 18 inch; Approx 2000 -

All dmenzions are in inches

q_i Additional Load = 0.025 KipeTt
25000 Parapet unit load =
10,5000 n ‘ 5.0000 01500 o
Reference M E‘D?dwa}' Calculated Properties
Line ¥ (1.0000 unace Met centroid [from
& reference ling) =
22,0000 L
¥ =
¥ oom Taotal load
]E 0464 kipft
Back Front 30000

[ Copy from Libra... ] QK ] [ Apply ] [ Cancel l

7. If applicable, raised median can be entered on median tab, expand the tree branch labeled Median. To enter
information, follow step 6.

8. The default Standard impact factors will be used.

9. To enter LRFR factors, expand the tree branch labeled Factors. Double click on LRFR in the tree to open the
Factors window.

F =

Bridge Workspace - 76015 EI@
=% My 76015

H-- L Materials
E- (L1 Beam Shapes
- [ Appurtenances
------- ([ Diaphragm Definitions
------- [C1 Lateral Bracing Definitions
------- :T_l Impact / Dynamic Load Allowance
------- HFF LRFD Multiple Presence Factors
= [Z1 Factors
g [ LFD

....... (£ CULVERT DEFIMITIONS
[ [ BRIDGE ALTERMATIVES

a. Click on “Copy from Library” button as shown below. This will open the window for Factors library data.
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M Factors - LRFR (== =]

Routine Permit [nput
() Permit weight
Description: - @ Permit weight ratio

M arme:

1B

Load Factars | Legal Loads I Permit Loads I Concrete I Steel | ‘wiood | Specifications

Bridge Type: [Steel ']
st Dead Load Design Load . \.I"ehl-cle
Invento] Operat| Legal L] Permit Consider
DC DWW LL LL LL LL Inv Op Legal | Permit
STRENGTH Table I [l I ]
STRENGTH Table | [] (&l & [l
SERVICE Il I [l I ]
FATIGUE [T |l [ ]

[ Copy fram Library. .. ] [ Ok ] [ Aipply ] ’ Cancel ]

b. Select the most current AASHTO Specifications, “AASHTO Spec, 2011 (2015 Interim) AASHTO LRFR Spec.”
as shown below. Click OK to save the data to memory and close the window.

- ]
% Library Data: Factors - LRFR EI@
S
Name Dezcription Library i
2003 AASHTO LRFR Specifications 2003 AASHTO LRFR Specifications, including 2005 Interims. Standard
2008 AASHTO LRFR Specifications 2008 AASHTO LRFR Specifications, including 2010 Interims Standard
2011 {2013 Interim) AASHTO LRFR Spec. AASHTO Manual for Bridge Evaluation, 2nd Edition, including 2013 interims. | Standard
2011 (2014 Interim) AASHTO LRFR Spec. AASHTO Manual for Bridge Evaluation, 2nd Edition, including 2014 interims. | Standard
2011 (2015 Interim) AASHTO LRFR Spec. AASHTO Manual for Bridge Evaluation, 2nd Edition, including 2015 interims. | Standard c
2011 AASHTO LRFR Specifications 2011 AASHTO LRFR Specifications Standard 1
2013 Interims AASHTO LRFR Culvert Spec. Includes only the culvert factors as approved by the T-18 committee Standard
[ 0k ] [ Apply l [ Cancel

10. To create the superstructure type for the bridge, double click on SUPERSTRUCTURE DEFINITIONS (or click on
SUPERSTRUCTURE DEFINITIONS and select File/New from the menu or right mouse click on SUPERSTRUCTURE
DEFINITIONS and select New from the popup menu) to create a new structure definition. The following dialog

will open.
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Mew Superstructure Definition &3

(@) Girder Systerm Superstructure

) Girder Line Superstructure Superstructure Definition \Wizard

) Flaor System Superstructure

) Flaor Line Superstructure

) Truss System Superstructure

) Truss Line Superstucture

") Reinforced Concrete Slab System Superstructure

1 Concrete Muli-Cell Box Superstucturne

[ ]4 ]l Cancel ]

a. Select Girder System and click OK and the Structure Definition window will open. Enter the appropriate
data as shown below and check P/S box (for PCB). Click on OK to save the data to memory and close the
window.

-

0]
o
4

™ Girder System Superstructure Definition

Definition | Analysis | Specs I Engine

. Frame Structure
Mame: 76015 O Simplified Defirition

Description: Deck type:

Concrete

Default Units: W Enter Span Lengths Far PS anly

A_Iong the Reference

Humber of spans:| 1 Z Cine: Average humidity:
= Length
Mumber of girders: | 5 = IIET (ft) 72.000 4
1 82.13
Member Akt Types
[ 5teel
P/
IR/
[ Timber
Horizontal Curvature Along Reference Line
Horizantal curvature Distance from PC to first support line: ft

Superstructure Alignment Start tangent length: it

(@) Curved
Tangent, curved, tangent pladis L
Tangent, curved Direction: Left
Curved, tangent Erd tangent length: ft

Distance from last support line to PT: ft
Design speed: mmph

Superelevation: 4

[ 0K ][ Apply ][ Canicel ]

11. Click Load Case Description to define the dead load cases. The composite Dead Load (DL2) needs to be
separated into two (or more) items (lines). This is because LRFR will use different load factors for each of the
items.
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-D, DC includes the original wearing course, railings, median, sidewalk, etc...
-D, DW includes utilities.
Enter the required information and click the OK button. The completed Load Case Description window is shown

below.
—
i Load Case Description |E||E”E|

Load Case Mame Description Stage Type s
(Days)

DC1 DC acting on non-composite section Non-composite (Stage 1) |=|DDC hd

DC2 DC acting on long-term composite section Composite (long term) (Stage 2) |=||DDC 5d

DwW DWW acting on long-term composite section Composite (long term) (Stage 2) > || DD x|

Utility Utility Composite (long term) (Stage 2) |=||DDC hd

Diaphragm Diaphragm weight Non-composite (Stage 1) |=|DDC hd

*Prestreszed members anly Add Defadlt Load :
Casze Descriptions [ Mew ] [ Duplicate ] ’ Delete ]

[ ak. ][ Lipply ” Cancel ]

12. Double-click on Framing Plan Detail to describe the framing plan. Enter the appropriate data as shown below.

-

™ Structure Framing Plan Details [o ==

Murmber of spans = | 1 Mumber of girders = |5

Layout | Diaphragms

Girder Spacing Orientation

@ Perpendicular to girder

Skew .
S rt 3]
Uppo (Degrees) ) Along support
1 0.0000
2 0.0000

Girder Spacing
Girder (ft)

Bay | start of| End of
Girder | Girder

1 833 | 833
2 833|| 833
3 833 | 833
4 833 | 833

[ QK. ][ Apply ” Cancel l

a. Switch to the Diaphragms tab to enter diaphragm spacing. Click New and enter the following diaphragm
information in the dialog shown below. Click on Copy Bay To button to copy diaphragm bracing
information from Girder Bay 1 to other bays.

Note: Another option for entering diaphragm load is in the tree branch labeled MEMBERS. For each girder that is
created, a point load can be entered in the Concentrated tab in the Member Loads element. See step 19
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M Structure Framing Plan Details [= | = [ 5= ]

-~
Murber of spans = |1 Muriber of girders = 5 i
Diaphragms
Girder Bay: |1 v Capy Bay To Diaphragm
Wizard...
Support TE (thts}tance D:p:cr;gm Number Length e EE:;EHCE Load Dianh
MNumber - - - pacing of Spaces (ft) - - - (kip) iaphragm
| eft Girder Right Girder (ft) Left Girder Right Girder
‘ 1 = 0.00 0.00 41.06 1 | 41.08 41.068 41.06] 0.2000 |— Mot Assigned — | = =
’ Mew ] [ Duplicate ] ’ Delete ]
[ QK ] [ Apply ] [ Cancel ]

b. Select OK to close the window

13. Next define the structure typical section by double-clicking on Structure Typical Section in the Bridge Workspace
tree. If applicable, User can enter typical section information related to the deck, parapets, median, railings,
generic barrier, sidewalk, lane position, and wearing surface. Input the data describing the typical section as

shown below.

Basic deck geometry:

-

M Structure Typical Section (== =]

Distance from left edae of deck to i Distance from right edge of deck to
superstructure definition ref, line [ Superstucture definition ref. ling

| -
h— Superstructure Definition
\ . E_ﬁ;en | Reference Line

Leftoverthang |, 4 — | Right averhang
Deck | Deck [Cont'd) I FParapet I tMedian | Fiailing | Generic | Sidewalk I Lane Poszition I Striped Lanes | “Wearing Surface
Superstructure definition reference lineis | within + | the bridge deck.
Start End
Distance from left edge of deck to 19 586" 19 55;
superstructure definition reference line = : ft : ft
Distance from right edge of deck to 1959 19,59
superstructure definition reference line = ) ft ) ft
Left overthang = 292 it 232 ft
Computed right overhang = | 2.92 ft 292 it

[ 0k ” Apply ” Cancel
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a. The Deck (cont’d) tab is used to enter information about the deck concrete and thickness. Enter total deck

thickness as indicated in the plan (no deduction for wearing surface).

=

# Structure Typical Section

e IE =]

Distance from left edge of deck, to i Diztance from right edge of deck to
superstructure definition ref. line |, superstucture definition ref. line

i . .
l— Superstructure Definition
\ . Il:l)':iacl:k};eu | Reference Line
Left owerhang

h— 4 4 Right overhiang
Deck | Deck [Cont'd] | Parapet | tdedian | Railing I Generic I Sidewalk | Lare Pozition | Striped Lanes | wearing Surface

Deck concrete: [Elass Cus] ']
Total deck thickness; -0000 in
Load case [Engine Azzigned v]
Deck crack control parameter: kipdin
Sustained modular ratio factor: 3-000
Deck exposure factor:
[ 0k, J [ Apply ] [ Cancel
Parapets:
14. Add two parapets as shown below.
™ Structure Typical Section o= || = ER
Back Frant
Deck | Deck [Cont'd] | Parapet | tedian I Railing | Generic I Sidewalk | Lane Pozition | Striped Lanes I Wearing Surface|
Edge of Deck Distance At Distance At
Name Load Case WMeasure To | Dist. Measured Start End grqnt F;ce
rientation
From (ft) (ft)
Type F (18} without overlay |=||DC2 = ||Back = ||Left Edge | =] 0.02 0.08 [Right ||
Type F (18} without overlay |=||DC2 = ||Back = ||Right Edge |« | 0.02 0.08 |Left jhd
l Mew ] l Diuplicate ] l Delete ]
[ 0K l [ Apply ] [ Cancel ]
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Lane Positions:

15. Select the Lane Position tab and use the Compute... button to compute the lane positions. A dialog showing the

results of the computation opens. Click Apply to apply the computed values. The Lane Position tab is populated
as shown below.

—

M Structure Typical Section

(= [E=]

L & I

(B — Superstiucture Definition Reference Line

Travelway 1

Travelway 2 i

| Deck. | Deck [Cont'd] | Parapet | Median | Railing | Gererc | Sidewalk| Lane Position | Striped Lanes I Wearing Surface|

Distance From Left Edge of | Distance From Right Edge of | Distance From Left Edge of | Distance From Right Edge of
Travelway Travelway to Superstructure | Travelway to Superstructure | Travelway to Superstructure | Travelway to Superstructure
Number Definition Reference Line Definition Reference Line Definition Reference Line Definition Reference Line

At Start (A) At Start (B) AtEnd (A) AtEnd (B)
(ft} () (ft) (ft)
1 -18.00 18.00 -18.00 18.00

LRFD Fatigue
Lahes available to tucks:

[ Dveride Truck fraction: [

Mew ][ Duplicate ][ Delete ]

[ Ok H Apply H Cancel ]

Striped Lanes:

16. Ignore this tab

Wearing Surface:

17. Since the plan calls for no wearing surface, it is not required that this tab is filled out. To show how a User would
complete the section, data were entered as shown below.

-

&M Structure Typical Section

(= [E=]

Digtance from left edge of deck to | Distance from right edge of deck to
superstructure definition ref. line | superstructure definition ref. line

| .
Superstructure Definition
Deck -
\ . thiecckness ! Feference Line /
¥ T
Left averhang E ;._J Right overhang

| Deck | Deck [Contd) | Parapet | Median | Railing | Generic I Sidewalk I Lare Pasition | Stiped Lanes | Wearng Surface

‘wWearing surface material: Concrete Dverlay

Description: Concrete Overlay

Wwieating suiface thickness = 2.0000 [ Thickness field measured (D% = 1.25 if checked)

Wearing surface density = 150.000

Load case| | Diw - ]| Copy from Library. ..

[ ok J[ ey |[ Cancel |
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a. Click OK to save the data to memory and close the window.

18. Now define a Stress Limit. A Stress Limit defines the allowable concrete stresses for a given concrete material.
Double click on the Stress Limits tree item to open the window. Select the “PS 9.0 ksi” concrete material. Default
values for the allowable stresses will be computed based on this concrete and the AASHTO Specifications. A
default value for the final allowable slab compression is not computed since the deck concrete is typically
different from the concrete used in the beam. Click OK to save this information to memory and close the

window.
[ -
#% Stress Limit Sets - Concrete |i||£”£|
Name: ki Concrete Stress Limit
Descriptiorn: fio=Ski
Concrete Material: | PS 3.0 ksi -
LFD LRFD
Iritial allowable compression;  4.500 ki 4500 %
Initial allowable tension: 0.200 st 0.200 e
Final allowable compression; 5400 st 5.400 e
Final allowable tension:  0.570 ksi 0.570 ki
Final allowable DL compression;  3.600 ki 4.050 ki
Final allmwable slab compression: ki kel
Final alloveable compression: 3,600 ksi 3.600 ki
[LL +1/2[Fe + DL])
ak. ] [ Apply ] l Cancel ]

19. Double click on the Prestress Properties tree item to open a window in which to define the prestress properties
for this structure definition. Define the Prestress Property as shown below. MnDOT uses the Lump Sum
Method to compute losses so both “General P/S Data” and “Loss Data — Lump Sum” tabs are visited.

Note: Bridges built prior to Oct. 2009 are rated using LFR method. For this method of analysis, MnDOT uses the
AASHTO Approximate method to compute losses so the “General P/S Data” tab is the only tab that User will have to
visit. For bridges build on or after Oct. 2009, Lump Sum Method should be used.
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Fa

0|
9
g

M Prestress Properties

Marme: 0.6"strands
General P/S Data | Lozs Data - Lump Sum | Lozs Diata - PCI |
P/5 strand material: [D-E" [#w/-270] LR *] Jacking stress ratio: 0.750
Lozs method: [LUITlF' Sum '] P¢5 transfer stress ratio:
Transfer time: 24.0 Huaours
Age at deck placement; Daps
Lozz Data - AA5SHTO Final age: Daps
Percentage DL: 0.0 o
[ Include elastic gains
[ k. ] [ Apply ] [ Cancel

a. Forthe Loss Data — Lump Sum tab, enter the Final loss and Composite loss values from the beam detail
section of the bridge plan. See image below. Click OK to save to memory and close the window.

e

D Prestress Properties IERIEREE

Mame: 0.E"shrands

General P45 Data | Loz Data - Lump Sum | Logz Data - PCI |

Final loss:| 45.400 | | Final Loss = Total Losses (from beam sheet detail)

Composite loss:| 22400 ksi | Composite loss = Long Term Losses (from beam sheet detail)

Continuaus logs: kzi

[ k. ][ Apply ” Cancel ]
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20. Now define the vertical shear reinforcement by double clicking on Vertical (under Shear Reinforcement
Definitions in the tree). Define the reinforcements (#4 and #5) as shown below. Click OK to save to memory and
close the window.

B ear Fmidnrcement Orfietion - Verte sl o | = i B ew Famiorcerent Definition - Yerteal = | l= | 53
HNane 24 Narve: 32
S E—_ i
’ Mateo |Gende 80 ny) Materst: Guade €0 2
B see (4 v Bar scwr |8 2
Humber of tege 2m Number of fegs 200
nciewicn a0 Degraes nchrson [dchal 00 Degreer
e Vertosl Vertzal
Shoa l Shea
~ Fentorcemend T Farforcmment
Z1 TR //' N
Cox_ J| sy || Coxe Ok J| Awk || Coxce

A partially expanded Bridge Workspace is shown below.

-

Bridge Workspace - 76015 ===
= By 76015

- (21 Materials
[ [0 Beam Shapes
- [E Appurtenances
- [_1 Diaphragm Definitions
- [0 Lateral Bracing Definitions
. :1,_ Impact / Dynamic Load Allowance
. MFF LRFD Multiple Presence Factors
- |2 Factors
. [ LRFD Substructure Design Settings
- B2 Epvirenmental Conditions
- OF Design Parameters

j Impact / Dynamic Load Allowance
2t Load Case Description
A& Framing Plan Detail
OLS Diaphragm Loading Selection
i Structure Typical Section
= Superstructure Loads
- [ Stress Limits
f.. G Oksi Concrete Stress Limit
E| [C3 Prestress Properties
: g 0.6"strands
E| ----- [Z Shear Reinforcement Definitions
E| (3 Vertical

N S

‘e [ Horizontal
B (3 MEMBERS
IaG

I G2

I G3

I G4

- I G5

- [0 CULVERT DEFINITIONS
[ (L1 BRIDGE ALTERMATIVES
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Describing a member: Exterior Beam

21. The G1 member window (see image below) shows the data that was generated when the structure definition
was created. No changes are required at this time. The first Member Alternative that we create will
automatically be assigned as the Existing and Current Member alternative for this Member.

=

% Member |IZ'||E|||§3|
Member name: G1 Link with: | None v]
Dezcrption: -

Existing | Current] Member Afternative Name | Description

exterior

Mumber of spansz; |1

Span Span
No. Length
(ft)
1 82.13

[ ] ” Apply H Cancel ]

22. Utility load is entered in the Member Loads section under the G1 member in the tree. Double-click Member
Loads in the tree to open the window. Under the Uniform tab, select load case that is to be applied, select the
span(s) for which the uniform load is to be entered and enter the magnitude of the uniform load as shown

below.

MnDOT Design Policy Item:

Note: Unless otherwise confirmed by inspection, include a dead load for utilities of 2 psf of deck area in rural
areas and 3 psf in cities and urban areas. Higher loads may be required if heavier utilities are shown on the plan

or are known to exist.

O (arder Mesiber Lot ells

Pedestrion st 0000 BN

Urdom | Outibated | Congenhisled | Setienent

Losd Case Spue Unéorm Lowd
hate 1 )

L1 Gpars - 2000

Uy

New Duglical Dubede

L0k ||  Aock Cancel
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23. As stated earlier (see step 10-a), User has the option of entering Diaphragm load as a concentrated load to act
on a member. The Concentrated Tab will allow the User to define the load acting on a member. A sketch is
presented illustrating the load type for the selected tab. To show how a User would complete the section, data
were entered as shown below. Click OK to save to memory and close the window.

e

O Girder Member Loads

(=l =]

-

Py i
Fx +y L_’
- o -
L Digtance |
I ™
Pedestrian load:  0.000 bt
| Linifarm I Distibuted | Concentrated | S ettlement
Load Case Support Distance Px Py 1]
Mame Number (ft) (kip) (kip} (kip-ft}
DCA - 1 - 41.08 0.10
[ P e ] [ Duplicate ] [ Delete ]
[ k. J [ Apply ] [ Cancel ]

Defining a Member Alternative:

24. Expand the G1 member in the tree. Double-click MEMBER ALTERNATIVES in the tree to create a new alternative.

The New Member Alternative dialog shown below will open. Select Prestressed (Pretensioned) Concrete for the
Material Type and PS Precast | for the Girder Type.

Fa

Mew Member Alternative | 23

k aterial Type: Girder Type:

:d [Pretensioned] Cancrete PS5 Precast Baox
Reinfarced Concrete FS Precast |
Steel FS Precaszt Tee

Timber PS Precast U

k. ] ’ Canicel

a. Click OK to close the dialog and create a new member alternative.
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25. The Member Alternative Description window will open. Enter the appropriate data as shown below. The
Schedule-based Girder property input method is the only input method available for a prestressed concrete
beam. To account for the weight of additional stool, residual camber, slope of the deck, super elevation, etc.
weight is added in the Self Load section of the Member Alternative Description window as uniform dead load as
shown below.

e

™ Member Alternative Description o || B ER

Member Alternative;  exterior

Description | Specs I Factors I Engine I [mport I Control Options

Degcriphon:

- Material Tupe: | Prestreszed [Fretensioned

Girder Type: | FS Precast |

- Default itz

Girder property input method
@ Scheduls based
Crogz-zection bazed

Default rating method:

Self Load LFD v
Load case: |DC1 "l
Additional self load = 0070 ipit -<::I Additional Load for difference in Stool Height
Additional zelf load = &
Crack contral parameter [£) E xposzure Factor
Top of beam: kip/in Top of beam:
Bottom of bearn: kipin Baottorn of bearn:

[ Ok ][ Apply ][ Cancel ]

a. Click on the Control Options Tab. For modeling prestressed concrete beams in BrR, select the following
LFD and LRFR control options.

For LFD control options (see image below):

e Points of Interest (POI)
o Generate at tenth points except supports
o Generate at user defined points

e Shear Computation Method
o Use current AASHTO
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For LRFR control options (see image below):
¢ Points of Interest (POI)
o Generate at tenth points except supports
o Generate at user-defined points
e Shear Computation Method
o General Procedure
e Multi-span analysis
o Continuous
o lgnore long. reinf. in rating

- <
™ Member Alternative Description = || =] 8
Member Alternative:  exterion
| D ezcription I Specs I Factors I Engine I Impaort | Control Options |
LRFD LRFA
[C31 Paints of Interest « |1/ £ Paints of Interest -
Generate at tenth points except supparts | Generate at kenth points except suppaorts [
Fenerate at support points O Generate at support points
Generate at support face & critical shear po O Generate at suppaort face & critical shear po
Generate at section change paoints 1 [ Generate at zection change paints
Generate at uger-defined points 5 Generate at user-defined points
31 Shear Computati Iﬁhud 31 Shear Computation Method
O lgnore N O lgnore
& General Procedure & General Procedure
) General Procedure - Appendiz BS B {3 General Procedure - Appendiz BS
) Simplified Procedure ) Simplified Procedurs
O Simplified Procedure - Yei, Yow ) Simplified Procedure - Yo, Yow
31 Loss & Stress Calculations [C31 Loss & Stress Calculations
(&) Use gross section properties (&) Use gross section properties
{3 Use transformed section properties s {3 Use transformed section properties E
I?-| — — = ) 31 Multi-zpan analysis
& Continuous
LFD {3 Continuous and Simple
Generate at tenth points except supparts O lgnere dESiE!” & legal load shear
[ Generate at suppart paints g |E|”':"f3 permit load shear_
O Generate at support face & critical shear po - [ Consider legal load tensile concrete strass
[ Generate at section change points [ Corsider spliting resistance article
Generate at user-defined points || O lanare tersile rating in top of beam
[C31 Shear Computation Method [ Corsider deck reinf. development length
O lgnore [ Corsider permit load tensile steel stress
O Use AASHTO 1979 Interim code - lgrare long. reinf. in rating
4 mm [ b [C31 Distribution Factor &pplication Method
u axle 8
) Byaxl
& By POI
M Allow nenative enzilon in neneral shear method ™
1 | m [ »
[ (] J [ Apply ] [ Cancel ]
1 | m [ ¥
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26. Double-click Live Load Distribution in the tree to compute the distribution factors from typical section.
Standard tab is use for bridges that are Allowable Stress and Load Factor Design. LRFD tab is for bridges that are
Load and Resistance Factor Design. If the User tries to use the Compute from Typical Section button on the
Standard or LRFD tab to populate the live load distribution factors for this member alternative without creating
the rest of adjacent members, you will receive a message that AASHTOWare BrR cannot calculate the
distribution factors because beam shapes are not assigned to adjacent member alternatives. This is due to the
fact that program does not yet know if we have adjacent prestressed concrete beams. After all members in your
superstructure have been created in member alternatives, we can revisit this window to compute the live load
distribution factors using the Compute from Typical Section button.

ra

£ Live Load Distribution | = ” =] ” £2 |

Standard | LRFD

Drigtribution Factar [nput Method
@ Use Simplified Method ) Usze Advanced hMethod

[ Allowve distribution factors to be used to compute effects of pemit loads with routine traffic

Distribution Factor
Lanes (Wheels)
Loaded
Shear Sttt Moment Deflection
Supports

1 Lane
Mult-Lane

Compute fram | | \iew Calcs

Typical Section...

[ (1] ” Apply ” Cancel ]

27. Next is to describe the beam by double clicking on Beam Details in the tree. Enter the required information for
the beam as shown below. Beam projection is the distance from the end of the beam to the centerline of

bearing.
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-
% Bearn Details EI@
Span Detail | Stress Limit Ranges | Slab Interface | Web End Black
Span B <h Girder Prestress Use C =20 Pru]ect?un
Nusnber egam Shape Material Properties ze Creep n LefF End R|gh.t End
(in} (in})
1 35M > |[PS 9.0 ksi - || 0.5"strands > |[No - 7.5000 7.5000
[ QK. ] [ Apply ] [ Cancel ]

a. Click on the next tab,” Stress Limit Ranges”, and complete the required information as shown below.
Click OK to save to memory and close the window.

Note: Stress Limit Ranges are defined over the entire length of the precast beam, including the projections of the
beam past the centerline of bearing which were entered on the Span Detail tab.

-

M Beam Details EI@

Span Detal | Stress Limit Ranges | Slab Interface | ‘web End Block|

Start End
Name Distance Le(nﬂg}th Distance
(ft) (ft)

1 |=||8ksi Concrete Stress Limit |« 0.00 83.38 83.38

Span
MNumber

[ MHew ][ Duplicate ][ Delete ]

[ QK. ][ Lipply ][ Cancel ]

28. Expand the tree under Strand Layout and open the Span 1 window. Place the cursor in the schematic view on
the right side of the screen. The toolbar buttons in this window will become active. Select the Zoom button to
shrink the schematic of the beam shape so that the entire beam is visible.
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a. Select the Description Type as Strands in rows and the Strand Configuration Type as Harped. The Mid
span radio button will now become active. You can now define the strands that are present at the
middle of the span by selecting strands in the right hand schematic. Select the bottom 30 strands in the
schematic so that the CG of the strands is 3.80 inches.

b. Now select the Left end button to enter the following harped strand locations at the left end of the
precast beam. Place the cursor in the schematic view on the right side of the screen. You can now define
the strands that are present at the left end of the span by selecting strands in the right hand schematic.
Select the top, third and fifth row 2 strands in the schematic so that the CG of the strands is 31 inches.
Enter Harp Point Locations information. Close the window by clicking OK. This saves the data to
memory and closes the window.

=

M Strand Layout - Span 1 |i”£”£|
| | 160%  ~

De3criplinn T_',JDE-' ;f.rr's: positions generated by the REVISED method

N N X Flaase pafler bo Help for 2 descripdion of this method
()P andCGES only @ Strands in rows

Strand Configuration Type
d vk Symmetry

() Shaight/D'ebonded
@ Harped
") Harped and straight debonded
() Mid zpan
Harp Faint Lozations
@ Left end i i
e Letlen Harp Point Distance REFIILIS
Left 5 3
e 33.50| 6.0000 PR o
* & § i * &
LN * &

Right 33.50| 6.0000

Mumier of sirands = 30
Numier of hamped strands = 6
O of sirands (measured from Bofom of section) = 200

Legend
. N0 SArEnd 2 Wik PO 3 e CUITent Sectkn leatkn
¢ No strand =t fils possRion 2t She current location but a strand ks hanped fo Tils posion
1 strand ozoupies ik posion 2 Te CUTTent S2otion laoation
-‘ The strand s delbonded from e end of e beam fo fe curment seciion locatlon
.‘ Thie strand s debonided from e mid-span o e cunnent saction location
O Thie strand s debonded &t ofher secthon lecation. Houer ouer B sirand for mare Information
¥ The ramed posiion of 3 farped StrEnd
# The mid-sgen poskion of 3 Rarped strand
O T2 mild-s0aEn posRion of ons siramd 2nd T REned posRion of anomer sirand
& nana smea

[ 0k, ][ Apply H Cancel

1 | 1] | »

29. Double-click Deck Profile in the tree to describe the structural properties of the deck. If the User tries to use the
Compute from Typical Section button to describe the deck profile for this member alternative without creating
the rest of adjacent members, we will receive a message that AASHTOWare BrR cannot compute from Typical
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Section because beam shapes are not assigned to adjacent member alternatives. After all members in your
superstructure have been created in member alternatives, we can revisit this window.

MnDOT Design Policy Item:

The topmost 0.5 inch of the wearing course or slab is not considered to be effective for composite action or
section properties.

B Deck Profile

Tope FS Pracast |

Deck Concrets | Rerdoscamant |

- StantEffecive | End E£ffective | Start Edfectve | End Zffectnve
Start End Structural
Support e Leagth < Flange Width | Plange Wiath | Plange Width | Flaange Wicth
i G Thecke
Umerial s C\n‘l:vllzv = q');r'vr‘ :r.:lqn ) (Std) (LRFD) (LRED) n
() in) (n nl
| _Comgute som New || Duglioste ||  Delete

| Typcal Secton., e —taer e e A e
1[5 fopky Carcel

30. The haunch profile is defined by double clicking on Haunch Profile in the tree. Enter the required information.
The window is shown below.

-
M PS Haunch Profile o[ =2 =
1 ¥2
) iﬁ J
Start End
Support ; Length ) Z1 72 73 74 Y1 Y2 Y3
Number| D'Stance (ft) LSELES (in} (in) (in) (in} (in) (in) (in)
(ft) (ft)
1 |- 0.00 82.13 8213 20.0000 1.5000 1.0000
[ Mew ][ Duplicate ][ Delete ]
[ Ok, ][ Apply H Cahcel ]

31. The Shear Reinforcement Ranges are entered by double clicking on Shear Reinforcement Ranges in the tree.
The vertical shear reinforcement is defined as extending into the deck on this tab. This indicates composite
action between the beam and the deck. Data does not have to be entered on the Horizontal tab to indicate
composite action since we have defined that by extending the vertical bars into deck. Enter the required
information and click the OK button. The window is shown below.
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e

™ PS Shear Reinforcement Ranges El@

‘ — Start Diztance » .Sgacing. s

Spar:
Ex.tends .Start Number of Spacing Length ) —
Name into Distance Spaces (in) (ft) Distance
Deck (ft) (ft)
#5 =l [7 0.00 1 2.0000 017 017
#5 hd 017 3 2.5000 0.63 0.7%
#4 hd 0.79 16 6.0000 .00 879
#4 hd 879 10 12.0000 10.00 18.79
#4 hd 18.7% 17 16.0000 22 67 41.45
#4 hd 41.45 1 5.5000 0.45 4152
#4 hd 41.92 17 16.0000 22 67 64 .58
#4 hd 64,58 10 12.0000 10.00 7458
#4 hd 7458 16 6.0000 .00 8258
#5 hd 8258 2 2.5000 0.42 83.00
#5 =l [7 83.00 1 2.5000 0 83.21
[ e ] [ Duplicate ] [ Delete ]

[ (] ” Apply ” Cancel ]

32. Double-click Points of Interest in the tree to define a point of interest on a beam. Enter points of interest at
0.72h. Note: For LFR analysis, enter points of interest at h/2. “h” is the distance from the top of the deck to
the bottom of the beam at the centerline of bearing.

49in

in
12f_t

h = 9in+4in+36in=49in 0.72h = 0.72 =294 ft
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@ Puint of Interest o=l
Distance from = (e = 2 Sade
Isltmoat suppont “ n o Span |Span) v Frachon QxoTs Led & Fight
Shear | Syess Livw | Fatgue | Shea Capacty | Postive Flessal Canacsy | Megaltve Flenwal Capacy | Engre
Ovetsde sctmdde % Sheee | 1000 [g Shoss tolance n
LAFD
Vet Shee Rort Moz Shes fenl Corputation Mathod
Muwind et Frewch ae
Basce Su n
B of gz Hora
Aeea "2 n2 Thets:
Inehemior Degeees Degroes \FD
e
Spacs n n
i LAFR
new mey i
e peed ks
roces r
e )i dede || Conce

a. Click Apply and then click OK to save to memory and close the window.

The description of the exterior beam for this structure definition is complete.

Describing a member: Interior Beam

33. The G2 member window (see image below) shows the data that was generated when the structure definition
was created. No changes are required at this time. The first Member Alternative that we create will
automatically be assigned as the Existing and Current Member alternative for this Member.

-

My Member EI@

tember name: G2 Lirtk, waith:

Mone -

Description:

Existing | Current] Member Alternative Name | Description

interior

Mumber of spans; |1

Span Span
No. Length
(ft)
1 8213

[ Ok ]’ Apply ” Cancel l
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34. Follow steps 21 through 32 to completely define the interior beam (G2).

35. To define the rest of the remaining interior beams and exterior beam, one by one, expand G3, G4 & G5 member
in the tree, select from the “Link with” pull down menu to which this member is to be linked as highlighted
below. G3 and G4 will be linked with G2 and G5 will be linked with G1. If two members are linked, they share

the same definition and any revision to one member affects the other member. If there are any differences
between two members, then they should not be linked with one another.

B Member B
Member name:  G3 Litik. with:

G

Diescription:
MNane

Existing | Current | Member Alternative Name | Description
interior

Murnber of spang; |1

Span Span
No. Length
(ft)
1 8213

[ QK ][ Apply ” Cancel ]

36. Compute LRFD live load distribution factors for the exterior (G1) and interior girders (G2) by double-clicking Live
Load Distribution in the tree. Click on Compute from Typical Section button to calculate LRFD live load
distribution factors. Click OK to save to memory and close the window.

37. Define deck properties for the exterior (G1) and interior girders (G2) by double-clicking Deck Profile in the tree.
Click on Compute from Typical Section button and enter a slab depth of the full depth minus 0.5 inch as shown
below. Click OK twice to save to memory and close the window.

Compute Deck Profile from Structure Typical Secticn

Total deck thickness entered on the Structure Tvpical S ection window = | 50000

Enter a structural thickness to use when computing the effective flange width:| 8.5000

[ ok, ][ Cahoel ]

b

|
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38. From the bridge workspace, double-click on Bridge Alternatives and enter an Alternative Name as shown below.
Click OK to save to memory and close the window.

e

™ Eridge Alternative EI@

Alternative Nam*: 76015

Deseription | §ubstiuctures

Description: a
Huorizontal cureature Glabal Positioning
Reference Line Length = 0.00 ft Distance = 0,000 it
@) Start bearing () End bearing Offset = 0.000 it
Starting Station = ft Ellsetiiam = @

Bearing = M 907 0'0.00"E

Bridge Alignment

@ Curved Start tangent length: ft
Tangent, curved, tangent Curve length: ft
Tangent, curved

Fradiuz: ft
Curved, tangent

Superstructure
‘Wizard...

Direction:

End tangent length: ft

[ 0K ][ Apply ][ Cancel ]

a. Double-click on superstructure folder in the tree and enter a superstructure name as shown below.
Click OK to save to memory and close the window.

-

™ Superstructure == =]

Superstructure Mame; | 76015

Description | Alternatives | Wehicle Path I Ehgine | Substuctures

Dezcription:

Reference Line
Digtance = 0.000 ft

Offget = -0.000 ft
Angle = 0.00 Degrees

Starting Station = ft

[ ] ][ Apply ” Cancel ]
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b. Double-click on Superstructure Alternatives folder in the tree. Enter a name and select the bridge that
was created earlier under the superstructure definitions as shown below. Click OK to save to memory
and close the window.

™ Superstructure Alternative [ |- =[]

Alernative Name: [ 76015

D ezcrption: -

Superztructure Definition: ‘ 7E015 d '

Superstructure type:  None
ket
Murmber of main members; 3

Length
(ft)
1 8213

Span

[ Ok ][ Apply ][ Cancel

The AASHTOWare BrR file can now be analyzed.

39. To perform LRFR rating, click the Analysis Settings button, , on the toolbar to open the window shown
below. Select the following event setting listed below:
e -Rating Method: LRFR
e -Analysis Type: Line Girder

e -lane/Impact Loading Type: As Requested
e -Apply Preference Setting: None
e -Traffic Directions: Both Directions

a. Add vehicles under the Vehicle Summary. To add vehicles under the Vehicle Summary, first select the
Inventory under Design Load Rating. Then under Vehicle Selection select the HL-93 (US) vehicle and
click on Add to Operating arrow button. Do the same procedure for the Operating under the Design
Load Rating. Repeat the same process to add legal loads and permit vehicles to the Vehicle Summary as
shown below.
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s

™ Analysis Settings EI@

Dreign Feview (@ Rating Rating Methad: | LRFR -

Analyziz Type:

Line Girder -

Detailed by Scaling Apply Preference Setting: | None v]

Wehicles | Output I E ngine | Descripti0n|

Traffic: Direction:

Fiefresh ] [ Temparary Wehicles. .. ] [ Advanced. .

Wehicle Selection: Wehicle Summary:
= Wehicles - Ad_d t_D = Rating Wehicles

£ Standard | Specializ=d | R
- H 1544 (=) Design Load Rating
- H 20-44 E| Irwventor
- HL-93 [51) o - HLE3US)
- HL-93 [US) [=- Dperating
- HS 15-44 Remove L LoHLg3 (US)
- HS 20(31) o) ‘.. Fatigue
- HS 20-44 | el [ Legal Load Riating
- Lane-Type Legal Load 3 < (1~ Foutine
- LAFD Fatigue Truck [51) Tupe 3
- LAFD Fatigue Truck (US)
- NRL
- 5U4
515
L SUE
- SUT
- Type 3 T
- Type 33 = F'.ermit Load Rating
- Type 352 E-P 41

[+ Agency o e ddjacent Yehicle
- B-axles /99K Annual Permit E| F 413
- T-arles 99K, Arnrual Pemmit - Adigcent Vehicls
- Ames Pumper [=)- Standard &
- Armetrong 186.5 / E7.8 o Adiacent Yehicle
- C256 [=)- Standard B
- C256b - b Adjacent Vehicle
- Concrete Truck 73k = Standard ©
- H5 25 - Adiacent Yehicls
- P 411 %

[ Resst ] [ Cleear ] [ Open Template ] [ Save Template ] [ QK ] [ Apply ] [ Cancel ]

b. Click on the Advanced button in the Analysis Settings window to take you to Vehicle Properties window.
This window allows you to override vehicle properties entered in the previous windows. The correct
Frequencies and Loading Conditions for the legal and permit vehicles are shown below.

c. To save the setting, click on the Save Template button and enter the desired template name and click
Save. This Template can be used for future load rating analysis.
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Legal Loading Ok ]

Vehicle : : Override | Live Load Freguency o

Condition

Single Trip Mixed with traffic
Single Trip Mixed with traffic
Single Trip Mixed with traffic
Single Trip Mixed with traffic
Single Trip Mixed with traffic
Single Trip Mixed with traffic
Single Trip Mixed with traffic
Single Trip Mixed with traffic
Single Trip Mixed with traffic
Unlimited Crossing Mixed with traffic
Unlimited Crossing Mixed with traffic
Unlimited Crossing Mixed with traffic

HL-83 (US)
su4

sUs

sSug

su7

Type 3
Type 3-3

P 411

P 413
Standard A
Standard B
Standard C

SEEEEEEEEEEE
| (O L

AoO@EEEEEEEEE

0 i i
0 i e i i

<

Perit lane load: kip/ft Adjacent vehicle live load factor:

[] Exclude permit lane load fram permit vehicle location

d. Click OK to save to memory and close the window.

e. Select the bridge in the Bridge Workspace as shown below and click on the Analyze button, on the

toolbar to perform the rating. When the rating is finished you can review the results by selecting either
the exterior girder (G1) or interior girder (G2) under the Member Alternatives folder in the tree and

i

rating results shown are for interior girder only).

clicking the View analysis Report icon on the toolbar. The window shown below will open (Load
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"R Bridge Rating -

5] File Edit View Bridge Substructure Tools Window Help [- =] x]
DEEE anlioe e :
IR B %

‘;ﬁz T #hAL e (e B O | v‘
‘| Preliminary PlEMEESE L E & e
EEICIEEE Ui R

ol
SR ¥ Y 76015
= aterials
- [C3 Structural Steel
. [[3 Concrete

. [L Reinforcing Steel

. [ Prestress Strand

. [C3 Prestress Bar

- [ Timber

- [ Seil

..... (L1 Beam Shapes

- [ Appurtenances

------- (L1 Diaphragm Definitions

------- ([ Lateral Bracing Definitions

....... :1,_ Impact / Dynamic Load Allowance
------- MFF LRFD Multiple Presence Factors
G- [ Factors

------- [C3 LRFD Substructure Design Settings
------- EC Envirenmental Conditions

firal
ax)

....... OF Design Parameters
(Z3 SUPERSTRUCTURE DEFINITIOMS

....... [C3 CULVERT DEFINITIONS
= [ BRIDGE ALTERMATIVES
S M 76015 (E) (C)
2 [CJ SUPERSTRUCTURES
B =2 76015
£ [ SUPERSTRUCTURE ALTERNATIVES
. T span (E) (C) (76015)
T Stiffness Analysis
(3 PIERS
(3 CULVERTS

Far Help, press F1
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